Tuberculosis (TB) is a disease spread by obligate intracellular organism Mycobacterium tuberculosis.
| INTRODUC TI ON
Tuberculosis (TB) is a disease spread by obligate intracellular organism Mycobacterium tuberculosis.
1,2 Around 1.5 million patients died of TB and 9 million people were infected every year. TB has become to be a major public health threat in the world, a new medicine to treat TB is desperately needed. 3 Vitamin D was synthesized in human skin under the exposure of ultraviolet. Many researches showed that the VD was involved in bone metabolism and immunomodulatory. 4, 5 The variation in the ability to synthesize vitamin D (VD), including polymorphisms in the VDR was a contributing factor to increase TB susceptibility. 6 For many patients, the normal treatment regimens were ineffective for TB because of infection of new drug-resistant strains. 7, 8 Indeed, it was found that sun exposure was useful for TB treatment decades ago, but the mechanism was unclear. The phagocytosis ability of macrophages cells was increased by VD. While, the inflammatory cytokines level of T cells were showed to be decreased by VD. 9 As we all know, 1,25(OH) 2 D 3 could regulate the expression of different genes for immunoregulation by biding to VDR.
Th17 cell, a distinct population of the T helper cells that is controlled by Retinoid-related orphan nuclear receptor γt (RORγt) which is encoded by gene Rorc. T-bet, STAT4, GATA-3 and STAT6 have been reported to regulate the Th1 and Th2 functions. 10, 11 The cytokines IL-22 produced by Th17 cells was early increased during TB infection and IL-17 plays a protection role of TB infection. IL-17 could also regulate the development of Th1 cells. 12 In our findings, the differentiation of Th17 cells was inhibited by1,25(OH) 2 D 3 . However, underlying molecular mechanism was still needed to be revealed.
In the study, the activated VDR-deficient and wild-type (WT) 
| MATERIAL S AND ME THODS

| Animals
The VDR-/-mice (B6/CBA genetic background) were backcrossed to C57BL/6J mice for 9 times. We maintained genetic background of the mice for 8 years. 14 To induce the VD defective in C57BL/6 mice, mice were placed in ultraviolet light-free cages and raised with a VD-depleted die. Three months later, the blood was got and serum 1,25(OH) 2 D 3 levels were measured. We chose the mice lacing 1,25(OH) 2 D 3 as the experimental mice. The normal group mice were raised by VD-abundant diet in the same ultraviolet light-free environment. The mice were given tail intravenous injection with Bacillus Calmette Guerin (BCG) for 6 weeks. All experimental procedures were reviewed and approved by the Institutional Animal Care and Use Committee.
| Preparation of Th17 cells
The antigen-presented cells were isolated from the spleen of VDR-/-and WT mice as previous described. 15 Briefly, the mononuclear lymphocytes got from spleen were incubated with CD4, CD8 an- and RANKL in the serum can be detected with the graph.
| Enzyme-linked immunosorbent assay
| Flow cytometry
Briefly, Th17 cells were washed, centrifuged after incubation for 
| Immunohistochemistry assay
| Immunofluorescence assay
The fixed VDR-deficient (VDR−/−) and WT Th17 cells by 4%
paraformaldehyde were stained with endogenous NF-κB p65
and 4′,6-diamidino-2-phenylindole for cell nucleus as previously 
| Western blot
| RNA extraction and quantitative reverse transcription PCR (Q-PCR)
RNA isolation and qRT-PCR were performed as previously described. 17 Trizol Reagent (Life Technologies, Grand Island, NY) was used for RNA extraction and SYBR green PCR Mix (iTAP; Bio-Rad) was used for detection following the manufacturer's protocols.
17
△△ CT values were used to show the fold change and primers for quantitative reverse transcription PCR are listed in Table 1 . 
| Transient transfection and small interfering RNA
| Luciferase assays
Plasmid pcDNA-p65, pGL3-Rorc-5′UTR-WT and pGL3-Rorc-5′UTR- 
| Electrophoretic mobility shift assays
The electrophoretic mobility shift assays were performed in strict accordance with the protocol. 18, 19 Nucleoprotein Extraction Kit (Novagen, Darmstadt, Germany) and 5′-Cy5-labelled cognate double-stranded DNA elements containing motif sequence were used. Typhoon FLA-7000 Phosphor Imager (FUJIFILM) scanned band.
| Co-immunoprecipitation (co-IP)
Total cell extracts were prepared in a RIPA buffer (50 mmol/L Tris- 
| Chromatin immunoprecipitation
Cells were rinsed twice with cold PBS, harvested by gentle scraping, and pelleted by centrifugation at 2000 g for 4 minutes at 4°C, after which the pellets were washed once with 1× PBS. The cell pellets were resuspended in 300 μL of cell lysis buffer and incubated on ice for 10 minutes to release the nuclei. The chromatin fragmentation was done by sonication on ice for 4 cycles (30 seconds "ON", 30 seconds "OFF" at 40% amplitude) to yield an average length of <600 bp. Chromatin immunoprecipitation (ChIP) assay was performed using Zymo-Spin ChIP Kit (Irvine, Santa Ana, CA, USA) following the manufacturer's protocol.
Briefly, the supernatants of the fragmented lysates were diluted 10-fold with chromatin dilution buffer. Chromatin solutions were immunoprecipitated with P65 antibody (CST, USA) at 4°C overnight. ZymoMag
Protein A beads were added to the lysate to isolate the antibody-bound complexes. The elute was reverse cross-linked by heating at 65°C for 30 minutes. Samples were then treated with proteinase K for 90 minutes at 65°C to digest the proteins that were immunoprecipitated.
TA B L E 1 Primers used in this study
Gene Primer (5′-3′)
Purified DNA from each ChIP assay (0.5-1 μl) was subjected to PCR. To identify the P65-binding sequence, 2 sets of primers were used for PCR amplification of the Rorc promoter-specific primers: primers for P65-binding sites: Rorc-CHIP-F: 5′-GTGAAGTTTTACGGAGGGTTAAC-3′, Rorc-CHIP-R: 5′-AATAAACAACAAAACAAAAACCGAC-3′; and control primers: F: 5′-TGTCCTCCCACACACAACTC-3, R: 5′-GAGGCAGGA CTCTGGCTTTA-3′.
| Statistical analysis
All experiments are repeated at least 3 times and expressed as mean ± SEM, unless otherwise indicated. Two-tailed Student's t test was used to compare and Graphpad prism software was used.
| RE SULTS
| The Th17 cells differentiation was inhibited by 1,25(OH) 2 D 3 in vitro
VDR−/− and WT Naive CD4 + T cells were isolated. The cell proportion of purified naive CD4 + T cells after isolation was tested and showed in Figure 1A . (Figure 2A,B) . The mammalian NF-κB family consists of 5 members: NF-κB 1 (p50 and p105), NF-κB 2 (p52 and p100),
RelA (p65), RelB and c-Rel. These proteins share a Rel homology domain that mediates DNA binding, dimerization and interactions with specific inhibitory factors named IκBs, which retain NF-κB dimers in the cytoplasm. 20, 21 To further study the underlying mechanisms that 1,25(OH) 2 D 3 inhibited the p65 translocation, we investigated whether VDR binds to the NF-κB family proteins by Co-IP assay. As shown in Figure 2F ,H, P105/P50, P100/P52 and P65 can be clearly observed in the FLAG-VDR but not the control immunoprecipitates. These data demonstrated that VDR interacts with P105/P50, P100/P52 and P65 NF-κB family proteins. So, the The relative expression levels were normalized to GAPDH. Data represent the mean ± standard error (n = 3). E, The protein level of P65, RORγt and IL-17 was tested in si-P65 group by Western blot. F, Densitometry plot of results from (E). The relative expression levels were normalized to GAPDH (n = 3). Data represent 3 independent experiments (average and s.e.m of triplicate samples). **P < .01. ***P < .005 results were found in protein level of P65, RORγt and IL-17 both in si-NC group (Figure 3C,D) and si-P65 group (Figure 3E,F) . 
| 1,25(OH)
2
| D ISCUSS I ON
Growing evidence indicated that VD deficiency was associated with susceptibility and TB reactivation. It has been reported that the production of IL-17and IFN-γ in VDR−/− CD8 + T cells was higher than WT CD8 + T cells following transfer to immunodeficient recipients. In vivo proliferation assay, the proliferation index of VDR−/− CD8 + T cells was higher than WT CD8 + T cells. 33 In our study, the difference between VDR−/− mice and WT mice group was significant in Th17 cell differentiation, NF-κB activity and relative gene expression.
Previous studies reported that experimental allergic encephali- 
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